INTRODUCTION
Pemetrexed (Alimta ® Eli Lilly) is a new antifolate chemotherapeutic (1) . It is used either as a monotherapy or in combination with platinum-based chemotherapeutic agents for the management of certain lung malignancies. Compared to cisplatin-gemcitabine, a standard treatment for non-squamous Non-Small Cell Lung Cancer (NSCLC), pemetrexed-cisplatin combination yielded comparable efficacy and significantly lower hematological toxicities and alopecia (2) . The non-hematological adverse reactions reported with pemetrexed use in phase III trials were similar to reference regimens used for NSCLC treatment. Among these side effects, the most prevalent GI adverse reactions were nausea, vomiting, and constipation, with no reported cases of life-threatening GI complications (2, 3) . Here, we report a case of a patient who developed duodenal perforation after receiving the first cycle of pemetrexed-cisplatin combination for the management of metastatic NSCLC.
CASE REPORT
A 56-year old Arab male; who was a heavy smoker was diagnosed on 12 December 2010 with stage IV non-squamous NSCLC of the left lung, with metastasis to the spinal canal and right adrenal gland. He was otherwise in a good state of health at time of diagnosis with no significant medical or surgical history. For cancer pain, the patient received tramadol or acetaminophen with codeine tablets (30/325 mg). He denied using aspirin or non-steroidal anti-inflammatory medications (NSAIDs). Treatment of the patient's cancer was initiated in January 2011 using radiotherapy. Before commencing chemotherapy, the patient was prescribed oral omeprazole to prevent dyspepsia. Folic acid and a cyanocobolamine were started 5 days prior to chemotherapy. On 10 April 2011, the patient started the first of four 21-day cycle of a combination of pemetrexed 500 mg/m 2 and cisplatin 75 mg mg/m 2 . As pre chemotherapy medications, the patient received oral dexamethasone (4mg twice daily for 5 days) to ameliorate cutaneous reactions. On 12 April 2011, the patient presented to the emergency department (ED) complaining of vomiting that was managed with intravenous dexamathasone (10 mg) and ondansetron (8 mg). On 14 April, the patient returned to ED with severe epigastric pain of 24-hours duration described as constant and not exaggerated or relieved by eating or pain medication. The patient denied any vomiting or changes in bowel habits or stool color for the previous 2 days. The patient was afebrile, pulse of 129 beats per minute, blood pressure of 88/54 mmHg and respiratory rate of 22 breaths per min and oxygen saturation of 95%. Laboratory studies revealed normal hemoglobin (Hgb) of 161 mg/L and low white blood cells count 3.9 × 10^9/L, and platelets 152 × 10^9/L. On physical examination, the patient had generalized tenderness with guarding and rigidity. His abdomen was evaluated by computed tomography scan, which revealed multiple intra-abdominal pockets of free air that were attributed to a perforated viscus. The patient was briefly stabilized and then taken to the operating room. Emergency surgery was arranged and laparoscopic repair of a perforated anterior first part of the duodenum was performed by suture plication using an omental patch. The duodenum was found mobile and pliable without evidence of chronic inflammation or ischemia. The perforation was small, measuring to 2-3 mm in diameter. The attending surgical team impression of this perforation was "not typical for peptic ulcer disease (PUD)". The patient had an uneventful recovery and was discharged home on postoperative day 5.
DISCUSSION
Chemotherapy induced GI complications may occur at any stage during cancer treatment. Upper alimentary tract perforations have been also reported in patients receiving antineoplastic agents for the treatment of non-GI malignancies. (4) Pemetrexed is a new chemotherapeutic agent indicated for lung cancer treatment with a favorable hematologic toxicity profile. Serious GI complications with pemetrexed are relatively rare, and tend to develop in patients with underlying GI diseases or receiving concurrent chemotherapeutic agent with high GI toxicity profile. In one phase II study, patients with NSCLC were randomized to two regimens consisted of pemetrexed, carboplatin, and bevacizumab with or without enzastaurin. Both a history of diverticulitis and radiotherapy are risk factors for GI perforations. (5, 6) The patient in our case had no history of PUD or other chronic GI disease predisposing him to perforations. His normal Hgb before chemotherapy administration was not consistent with an asymptomatic chronic bleeding ulcer that could precede perforation in patients with PUD. Although our patient had a metastatic disease, it had not extended to his GI tract. Receiving radiotherapy is identified as a risk factor for perforations; however, in our patient, it was not directed to the patient's abdomen. Moreover, the pathology of radiation injuries involves ischemic changes that often appear similar to the alterations observed with arterial thromboembolic event, (7) a pathological picture that was not encountered during the surgical exploration of our patient. In one study that described PUD perforations, the mean size of perforated duodenal ulcers was 9.9 ± 2.1 mm (8), while the duodenal perforation in our patient was far smaller in size. Also, chronic inflammatory changes, the hallmark of perforated ulcers, were absent making PUD an unlikely etiology of this case. Ulceration induced solely by corticosteroids use continues to be debated, with many studies concluding that corticosteroids impact on gastro-duodenal mucosa develop upon their combination with NSAIDs (9) . Systematic chemotherapy induced gastro-duodenal perforations etiology is unknown and could be complex. Both chemotherapy and corticosteroid injury to the GI tract is thought to result from interference of with the normal mechanisms of bowel lining repair by inhibition of reparative inflammatory response, including atrophy of lymphocytes and inhibition of antibodies (10) . Chemotherapy also inhibits rapidly dividing tissues such as the GI mucosa, causing epithelial ulceration, which could explain the development of perforation in our patent. Other risk factors for development of perforations such as carcinomatosis and bowel obstruction were absent in our patient. Cigarette smoking could induce GI toxicity via its ulcerogenic effect, however, was not evident in our patient. In addition, omeprazole given to our patient for the prior 3 weeks would help in healing any asymptomatic ulcers even in the presence of adverse prognostic influences such as smoking. The clinical and surgical findings observed in our patient after the first cycle of chemotherapy administration, in the absence of other risk factors for duodenal perforation lead us to conclude that the duodenal perforation in our patient was a consequence of chemotherapy administration. Because the role of pemetrexed in the treatment of malignancy continues to expand, clinicians must be aware of this possible severe GI complication in patient's receiving pemetrexed containing chemotherapy regimen.
